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STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renedial action for the Para-
Chem Sout hern, Inc. Superfund Site (the Site) in Sinpsonville, South
Carolina, which was chosen in accordance with the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980, as anended
by the Superfund Amendnents and Reaut horization Act of 1986 (SARA), 42
U.S.C. S9601 et seq., and, to the extent practicable, the National O and
Hazar dous Substances Contingency Plan (NCP), 40 C.F. R Part 300 et seq.
This decision is based on the adm nistrative record file for this Site.

The State of South Carolina concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not
addressed by inplenenting the response action selected in this Record of
Deci sion (ROD), may present an inmmnent and substantial endangernment to
public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This remedi al action addresses on-Site and of f-Site groundwat er
contamination, the principal threat at this Site; as well as on-Site sl udge
cont am nati on.

The maj or conponents of the selected renedy include:

Excavati on of contani nated sludge and subsurface soil, with
verification sanpling;



Bi ol ogi cal treatnment of sludge. Treatability studies nmay be perforned
if deemed necessary by EPA to evaluate the effectiveness of this
process;

Transportation of the non-bi odegradabl e portions of the sludge and
adj acent soils to an approved facility, and treatnent of the sludge
and soils, if necessary, to conply with Iand di sposal restrictions
(LDRs);

Extraction of contani nated groundwater;

Treatment of contani nated groundwater using air stripping to renove
organi c contami nants. Additional pretreatment will beperformed, if
necessary, to allow for discharge of the treated groundwater to a

| ocal publicly-owned treatnment works (POTW

STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment,
conplies with Federal and State requirenents that are legally applicable or
rel evant and appropriate to the renedial action, and is cost effective.

This remedy utilizes permanent solutions and alternative treatnent
technol ogy to the nmaxi num extent practicable for this Site and satisfies the
statutory preference for renedi es that enploy treatnment that reduces
toxicity, nobility and/or volunme as a principle element. This selected

remedy will result in contam nated groundwater remaining on-Site above
heal t h-based | evels until renmedy inplenentation is conplete. Therefore, a
five (5) year review will be conducted after initiation of renmedial action

to insure that the remedy continues to provide adequate protection of human
heal th and the environnent.
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1.0 SITE LOCATI ON AND DESCRI PTI ON

The Para- Chem Southern, Inc. site (Site) is located in Greenville County,
Sout h Carolina, between Sinpsonville and Fountain Inn (Figure 1). The Site
is approxi mately 100 acres of property upon which a manufacturing plant is
| ocated. The plant is owned and operated by Para-Chem Sout hern, |nc.
(ParaChem and is used to produce acrylic polynmers, thickeners, |atex
coatings, and adhesives for a variety of consumer and industria
applications. The plant has been in operation since 1965 and currently
enpl oys approxi mately 150 peopl e.

1.1 Site Description

The Site is |ocated southeast of Sinpsonville in Greenville County, South
Carolina. The topography at and near the Site consists of gently rolling
hills. Land use southwest of the Site is primarily industrial. Elsewhere
the land adjacent to the Site is undevel oped. The undevel oped land is
generally heavily forested. An elenentary and m ddl e school are |ocated
approximately one mle east of the Site and a hospital and high school are
| ocat ed approxinmately one mle west.

Par a- Chem acquired the property conprising the Site in four parcels (Plate
(1-1). The original parcel was purchased in 1964 and contains the nmain
facility and outbuildings. The second and third parcels were acquired in
1972 and 1973. The fourth parcel was added in 1990 after an exchange of | and
bet ween Para- Chem and the owner of the adjacent property to the north of the
Site. Prior to Para-Chenls purchase of the Site, the property was used for
agricultural purposes, primarily cotton and tinmber farm ng.

The Greenville City water system serves the mpjority of area residents.
Areas to the north and northeast of Para-Chem which are not serviced by this
system obtain water fromboth private and comunity wells.

1.2 Site Topography and Drai nage

The Site is a grassy field with several paved parking lots and onSite

buil ding structures. Surface elevations at the Site decrease toward the
northeast, with slopes ranging from5 to 10 percent. Surface drai nage at
the Site occurs by overland flow and through several gullies |eading

nort heast towards the unnamed stream One of the gullies originates north



of Lagoon No. 2 and receives a discharge of non-contact cooling water before
i ntersecting the unnaned stream Two (2) snaller gullies originate south of
Lagoon No. 1 and trend to the west toward the stream These snuller gullies
are the source of intermttent streans, with flowlinmted to the fall and

W nter seasons. These tributaries discharge into Durbin Creek (see Plate 1-
1)

<M ssi ng page>
1.3 Meteorol ogy

The tenperature rises to 90 F or above on alnost half of the days during the
sumrer months, but usually falls to 70 F or lower during the night. Wnters
are noderate, with the tenperature remai ning bel ow freezing throughout the
daylight hours only three (3) to four (4) times during a normal year. The
mean annual tenperature for this area is 60 F. Rainfall is usually abundant
and spread fairly evenly throughout the year. The average annua
precipitation for this area is 51 inches per year. The prevailing w nd
directions are generally northeast during the fall and wi nter, and sout hwest
during the spring and sunmer nonths. 2.0 SITE H STORY AND ENFORCEMENT
ACTI VI TI ES

2.1 Site History

As part of its manufacturing operations, Para-Chem built and used a series
of concrete settling basins and two | agoons as part of their past wastewater
treatment system (Plate 2-1). Effluent fromthe | agoons was discharged to a
receiving stream originating on-Site, under National Pollutant Discharge

El i m nati on System (NPDES) Permt SC0001244, issued by the State of South
Carol i na on November 13, 1984.

The concrete settling tanks were installed in 1965. They consisted of three
(3) concrete tanks, rectangular in size, each with a capacity of 1500

gal lons. The purpose of the settling tanks was to collect and treat

wast ewater fromthe manufacturing plant. Wastewater would fl ow through a
concrete trench to the tanks which were lined up end to end in series. The
first tank contained a mxer and alum was added to aid precipitation. The
solids settled in the second tank and the liquid overflowed into the third
tank for additional settling tine. Water fromthe last tank flowed into
Lagoon No. 1.

Sl udge fromthe tanks was occasionally spread in a drying area that fornmed a
shal | ow pond approxinmately 50 feet x 50 feet at the rear of Lagoon No. 1.
The dried material was eventually spread over the area inmediately to the
east of the pond.

In 1977, a biological waste treatnment plant was built. Agitators were
renmoved fromthe concrete settling tanks and eventually the tanks were taken
out of service. Closure of the tanks consisted of |eaving the sludge in

pl ace and topping the tanks with soil. A half pipe extension was added to
the trench to allow wastes to bypass the settling tanks to the waste
treatment plant. This elimnated the use of the settling tanks.

Lagoon #1 was constructed in conjunction with the concrete settling tanks



during plant startup in 1965. This |agoon held approximately 1, 000, 000
gal l ons of wastewater at any one tinme. Water |levels were maintained by
evaporation and seepage to groundwater. As the manufacturing facilities

expanded, nore wastewater was produced. This eventually caused Lagoon No. 1
to reach mexi mum capacity and necessitated the construction of Lagoon No. 2.

Lagoon #1 was cl eaned out on two occasions using a drag |line and bucket.

Mat eri al was spread on the ground around the periphery of the |agoon and

al ong the swal e west of Lagoon No. 2. Although sludge accunul ated at the
upper end near the influent pipe, the average sludge depth in the |agoon was
three (3) to four (4) feet. Approximtely 2000 yards of sludge was renoved
during each cleaning cycle. The sludge consisted of polynerized |atex, clay
and cal cium carbonate from conpounding. The material dried readily and was
eventual |y covered and seeded.

Treated wastewater from Lagoon No. 1 flowed through an underground pipe to
Lagoon No. 2. The effluent from Lagoon No. 2 flowed through a catch basin
and onto the ground where it eventually reached the stream at the rear of
the property. The discharge was controlled by the NPDES Pernmit. Wth the
construction of the waste treatnent plant in 1977, wastewater first went
through the waste treatnment plant, and then to Lagoon No. 1 prior to

di scharge. |In 1984 Lagoon No. 1 was cl osed and a pipeline was constructed
to direct the effluent to Lagoon #2.

During the closure of Lagoon #1, it was discovered that the sludge was
sitting on a clay layer. Both Para-Chem and South Carolina Departnent of
Heal th and Environnmental Control (SCDHEC) decided at that tinme that it was
heal ty necessary to cover the surface with clay. A gravel and asphalt
parking | ot was |located on top of the closed | agoon. Wen the plant
effluent was tied in toWwstern Carolina Regional Sewer Authority in 1987, it
was decided to close Lagoon No. 2 as well. Sludge from Lagoon No. 2 was
renmoved and di sposed of in a local landfill with SCDHEC approval .

Two (2) spills of ethyl acrylate totaling 3,515 gallons occurred on January
28, 1985, and Cctober 1, 1985, during plant operations at a tank farm west

of the plant production area. The spills occurred within an earthen dike
contai nnent area. However, a small anount of ethyl acrylate discharged into
an adjacent stormdrainage ditch. The spills were contained on Para-Chem
property. A plant fire on March 16, 1981, resulted in the rel ease of
approximately 5,000 gallons of latex material, foam and water into a

dr ai nage channel which leads to a streamwhich flows to the north across the
Site.

A package wastewater treatnment systemis now in operation at the Site.
Treated process wastewater has been discharged to Western Carolina Regi ona
Sewer System (WCRSA) since April 1988. Para-Chemis authorized to discharge
non-contact process water under a NPDES Permit at a point source originating
on Para-Chem property. The nmanufacturing portion of the facility operates
with an air em ssions treatnent system approved by SCDHEC.

2.2 Enforcenent Activities

On February 27, 1985, Para-Chem notified US EPA and SCDHEC of three areas on



the Para-Chem Site where wastes were thought to have been buried between
1975 and 1979. On February 27, 1986, Para-Chementered into Consent Order
86-17-W SWwi th SCDHEC requiring Para-Chemto investigate environnenta
conditions at the Site. These investigations consisted of geophysica

surveys, drilling and well installation, soil and water sanpling, and waste
renoval s.
Approxi mately 3,000 tons of druns, waste materials, soil, and debris were

renmoved from four former disposal areas in 1987. Geophysical surveys were
performed to identify the extent of the former disposal areas, andto confirm
renoval of buried materials.

A groundwat er quality assessnment programwas initiated in 1986 and conti nued
t hrough 1991, including the installation of nonitoring wells. Laboratory
results of groundwater sanpl es have been subnmitted quarterly to SCDHEC since
March 1989.

Interimrenediati on of groundwater was initiated with the installation of
three recovery wells in 1988. A total of 14 additional recovery wells were
added to the systemin two subsequent phases. Recovered groundwater is
treated at an air stripper prior to discharge to the POTW

Additional activities included collection of stream surface water, stream
sedi nent, and subsurface sedi nent sanpl es.

3.0 HIGHLI GHTS OF COMMUNI TY PARTI Cl PATI ON

Interviews with residents were conducted in January 1992. A Community

Rel ati ons Pl an was devel oped and an information repository was established
at the Fountain Inn Branch of the Greenville County Library in March 1992.

A fact sheet announcing the start of the RI/FS was issued in early January
1992. On January 21, 1992, EPA held a public neeting at Bryson M ddl e Schoo
to informthe public of the RI/FS process. The neeting was attended by nore
than 40 citizens and covered by the |ocal newspaper (Greenville News) and
one television station. EPA's presentation to the public included

i nformati on on how to participate in the investigation and renedy sel ection
process under Superfund. Rl field work was initiated in April 1992, and
conti nued throughout the nonth of May 1992. Additional field work was
conducted fromJuly 1992 through Decenber 1992. The final Renedia

I nvestigation/Feasibility Study Report was released to the public and pl aced
in the information repository on June 21, 1993.

Fol l owi ng conpletion of the Rl and the FS, the proposed plan fact sheets
were rel eased on June 18, 1993. An advertisenent was published in theloca
newspapers on June 19, 1993, inform ng the public of the proposed plan,
public neeting, and the public comment period which extended from June 21
1993, to July 21, 1993.

The proposed plan public nmeeting was held on June 29, 1993, to present the
Agency's selection of preferred alternatives for addressing soil and
groundwat er contamination at the Site. Representatives from SCDHEC were
present at this public neeting. Public conments and questions are
docunented in the Responsiveness Sumary, Appendi x A



4.0 SCOPE AND ROLE OF THIS ACTION W THI N SI TE STRATEGY

The purpose of the renedial alternative selected in this RODis to reduce
future risks at this Site. The renedial action for contam nated subsurface
sludge/soil will renmove future health threats by preventing | eaching of the
contaminants to groundwater. The groundwater renedial action will renove
future risks posed by potential usage of contam nated groundwat er

Additional activities will include nonitoring the threat to surface water in
Durbin Creek and the unnamed tributaries in addition to further
characterization of the five (5) areas identified during the soil gas
survey. This is the only ROD contenplated for this Site.

5.0 SUMVARY OF SI TE CHARACTERI STI CS

The Rl investigated the nature and extent of contam nation on and near the
Site, and defined the potential risks to human health and the environnment
based by the Site. A total of thirty nine (39) soil sanples, thirty three
33) groundwater sanples, six (6) surface water sanples, and four (4)

sedi ment sanples were collected during the RI. The main portion of the R
(Phase 1) was conducted from April 1992 through June 1992, followed by
addi ti onal bedrock well installation, groundwater sanpling and surface water

sanmpl i ng between COctober and Decenber 1992 (Phase Il1). On-Site |ocations of
soi |l borings,soil sanples, and nonitor wells sanpled during Phase | are
shown in Plate 5-1. The sanpling |locations for Phase Il are presented in
Plate 5-2.

5.1 Geol ogi c and Hydrogeol ogic Setting

This Site is situated in the Piednont physiographic province of South
Carolina. The Piednont province is a broad plateau ranging in elevation from
400 to 1200 feet above sea level. The geology of the province consists of

hi ghl'y net anor phosed rocks, primarily gneiss and schists, intruded by

i gneous rocks. The netanorphic/igneous rocks consist of the follow ng

assenbl ages: granite, biotite schist, granite gneiss, gneiss-schist conplex,
nm ca-granite gneiss, and di abase di kes. The bedrock is overlain by a |ayer

of saprolite, slope wash deposits, and alluvial fill nmaterial of variable

t hi ckness.

The plateau region is dissected by streans whi ch have devel oped a dendritic
drai nage pattern. This drainage pattern is characteristic of rock that is
resistant to erosion. Streamflow in the province is predoninantly to the
southeast. Mjor streanms in the province occur in valley bottoms upon a
saprolite or slope wash deposit base. Tributaries flow fromridge areas in
an irregular pattern to these nmjor streans.

The predominant soils at the Site are classified as Cecil Series and consi st
of sandy and cl ayey | oans. These are underlain by sands and clays within
the saprolite, and a partially weathered rock zone, which is underlain by
bedr ock.

5.2 Renpte Sensing Investigation

The potential for fractured bedrock at the Site was addressed through the
use of two (2) renpte sensing techniques. Separate subcontractors were



retained to performa Fracture Trace Analysis (FTA) and Very-Low Frequency
(VLF) geophysical survey. The results of the study indicate that there are
A discernable | arge scale fracture traces that affect the Site. The only
identifiable fracture trace occurs approxinmately three m | essout hwest of the
Site. A VLF geophysical survey was conducted at the Site by AGE Co. of
Austin, Texas. The survey began on May 4, 1992, but was not conpleted unti
May 22 due to bad weather. The VLF geophysical survey was conducted within
the areas that contain affected groundwater. The purpose of the survey was
to map vertical or steeply-dipping fracture systenms, if present, within
bedrock. The VLF survey was only partially successful. Several anomal ous
areas were identified, however, the cause of the anomalies could not be
identified with certainty. The results of the VLF survey were taken into
consideration, along with other criteria, for selecting the Phase Il bedrock
drilling | ocations.

5.1.3 Hydrogeol ogy

The groundwat er investigations which were conducted as part of the R were
primarily concerned with groundwater quality. The Phase 1 Rl included the
col l ection of groundwater sanples fromthirteen (13) existing nonitoring
wells shown in Plate 5-1. G oundwater sanples were also collected fromthe
fractured bedrock during packer tests conducted as part of the Phase 2 R
(Plate 5-2). Characteristics of the saprolite, including hydraulic
conductivity, groundwater flow rate and direction, and vertical gradients,
wer e addressed during previous investigations. A sunmary of the these
findings is included in Appendix A of the R

A direct bedrock investigation was conducted consisting of rock core
drilling at eight (8) boring locations and a field check for outcrops of
bedrock. The locations of borings B-1 through B-8 are shown on Plate 5-2.
Packer testing conducted at borings B-1 through B-8 yielded data which was
used to calculate the hydraulic conductivity of the tested interval.
Hydraulic conductivity values ranged from9 x 10[-4] cmsec to 7 x 10[-8]
cm sec.

5.2 Nature and Extent of Contanination
Envi ronnental contam nation at the Site can be summari zed asfol | ows:

1. Subsurface sludge contains greatly elevated | evels of several volatile
organi ¢ conmpounds (VOCs) and inorgani c contam nants.

2. Groundwater is contam nated with organic contam nants at |evels ranging
fromthe detection limt to 110,000 ug/l, and by several inorganic
cont am nants.

3. Contanmination is present in the on-Site tributaries of Big Durbin Creek
Three (3) VOCs, 1, 1-Dichloroethene, 1,1,1,-Trichl oroethane, and
Tetrahydrofuran, are present in the creek at levels of 2.0 ug/l, 2.0 ug/l,
and 4.0 ug/l, respectively.

5.2.1 Surface Soil and Subsurface Soil s/ Sl udge

Soil sanpling efforts were designed to evaluate the effectiveness of the



previ ous waste renoval activities and to investigate other known and
suspected di sposal areas. A total of thirty nine (39) soil sanples were
collected during the RI. Based upon historical information that included
wast e di sposal information, surface soil sanpling was not evaluated as part
of this investigation. Plate 5-3 sunmmarizes the distribution of sludge as
it was encountered during the Rl

Former Di sposal Areas

Soi | Sanples were collected from di sposal areas No. 1, 2, 3, and 4 (see
Plate 5-1). Trace |levels of inorganic contaninants (copper, |ead, zinc,
chromium and iron) were detected in areas No. 1, 2, and 3, but at levels so
| ow that they do not pose a health risk and will not mgrate or |Ieach from
the soil into groundwater. One of the sanples (HA-13) collected from

di sposal area No. 4 contained actual wastewater sludge from past plant
operations. The organic conmpounds 1,1, 1-trichloroethane, 1, 1-

di chl oroet hane, tetrachl oroet hane, butyl benzyl pht hal ate, and di -n-
butyl pht hal ate, were detected at disposal area No. 4. O particular concern
is the 1,1,1-trichloroethane, whichis present at |levels requiring sludge
renmedi ati on.

Former Lagoons

Soi |l sanples were collected from areas surroundi ng both Lagoon No. 1 and 2.
Trace | evel s of inorganic contam nants were detected, but at levels so | ow

that they do not pose a health risk and will not migrate or |each fromthe
soil into groundwater. Several organic contaninants are al so present of
which one in particular, 1,1,1-trichloroethane, will require sludge

renedi ation for this area.
Above Ground Tank Area

The | evel s of the inorganic contam nants al um num and copper, in addition to
the organi c contam nant ethyl acrylate, were present, but at levels so | ow
that they do not pose a health risk and will not migrate or |each fromthe
soil into groundwater.

Concrete Settling Basin

The soil sanples detected both inorganic and organic contanination in the
settling basin. The concentrations of antinonmy and 1,1, 1tri chl or oet hane
will require renediation of sludge fromthis area

<M ssi ng page>
Suspect ed Di sposal Areas

Due to the | arge acreage presented for evaluation and the characteristics of
contamination present at this Site, a soil gas screening process was used to
i nvesti gate suspected di sposal areas. Several confirmation sanples taken as
a check to evaluate the effectiveness of this screening nmethod indicated
that, for screening purposes, this particular soil gas technique was
acceptable. Based on this screening nmethod, an area associated with H 800
and G 800 (between | agoon No. 2 and di sposal area No. 3) will require



remedi ati on of sludge and/or soil. The soil gas survey revealed five (5)
additional areas that willrequire further characterization. These areas are
identified with the follow ng soil gas stations:

A-900 (east of maintenance shop area),

D- 800 (sout hwest of disposal area No. 4),

H- 400 (sout heast of disposal area No. 2),

F-300 & F-400 (northeast of production plant)

D- 500, D643, E-500, E-600 (between production area and | agoon No. 1)

Addi tional sanpling will be necessary during the renedial design to
deterni ne whether these areas warrant renediation.

5.2.2 G oundwat er
Groundwat er Cont am nati on

The groundwater investigation was divided into two (2) phases. Phase
concentrated on the upper portion of the aquifer (saprolite) while Phase |
focused on groundwater conditions within the bedrock

The Phase | sanpling results indicated that groundwater within the saprolite
is contaminated with both inorganic and organic contam nants. Three (3) of
the inorganic and nine (9) of the organic concentrations violated the

maxi mum cont am nant |evels (MCLs) for those substances.

Phase Il results reveal ed that organic contanination extended into the
bedrock at depths down to 100 feet below top of rock. Four (4) of the
organi ¢ contami nants detected were present in concentrations in excess of
the MCL for those substances. In general, concentrations decreased with
depth within the bedrock

Groundwater flow in the Saprolite is toward the northeast. G oundwater
contami nation extends northeast to the property lines as evidenced by wells
MM 22, MM 22A, MW 28, MM 28A, and MM 37 (see Plate 1-1). Contam nation was
al so detected in two (2) off-Site wells (MM39B and MM 44B), but at |evels
bel ow t he MCLs.

5.2.3 Surface Water and Sedi nent

Four (4) surface water and sedi ment sanples were initially collected from
the tributary at locations along the Site. Both inorganic (alum num
manganese, iron, and zinc) and organic (1, 1-dichloroethene,

1,1, 1trichl oroet hane, and tetrahydrofuran) contamni nants were detected in the
surface water sanples. However, the |ow concentrations of contam nants in
the stream do not warrant remediation at this tine. The historical and

anal ytical results suggest that the aquifer is discharging contam nated
groundwater into the stream This streamw || be nonitored to insure that
the contami nati on does not exceed an acceptable risk level and to verify
that the groundwater discharge is acting as the source of contamination for



this stream

Zinc was the only inorganic contam nant present above detection linmts for
the sedi nent sanples. No organic conmpounds were detected above the
detection limts in either of the sedi nent sanples.

6.0 SUMMARY OF SITE RI SKS

Actual or threatened rel eases of hazardous substances fromthis Site, if not
addressed by inplenenting the response action selected in this Record of
Deci sion, may present an imrnent and substantial endangernment to public

wel fare or the environment.

A Baseline Ri sk Assessnment was conducted by EPA to evaluate the risks
present at the Para-Chem Southern Site to human health and the environment,
under present day conditions and under assumed future use conditions. The
Basel i ne Ri sk Assessnment describes the risks to human health and the

envi ronnent which would result if the contam nation present at the Site is
not cl eaned up. This section of the ROD reports the results of the baseline
ri sk assessment conducted for this Site.

6.1 Human Health Ri sks

The human health ri sk assessnment eval uated the nature and extent of the
threat to public health caused by the release or threatened rel ease of
hazar dous substances fromthe Site.

6.1.1 Contam nants of Concern

The contaminated nedia at the site are groundwater, surface water, sedinent
and sl udge/ subsurface soil. Surface soils were not evaluated in the
remedi al investigation. Historical information indicates that waste was

pl aced in subsurface trenches or burial areas.

The Site land use is currently industrial. Wter for drinking at the
facility is supplied by the |ocal water conpany. The Site is expected to
remain industrial in the future. Goundwater is currently used as a source
for drinking, showering, cooking, dish washing, |aundering and gardening for
properties surrounding the Site.

Chemnicals were included in the discussion of the Site risks if the results
of the risk assessnent indicated that a contam nant m ght pose a significant
current or future risk or contribute to a cunulative risk which is
significant. The criteria for including chemcals in the ROD risk discussion
was a carcinogen risk level within or above the acceptable risk range, i.e.
1 x 10[-4] to 1 x 10[-6], or a hazard quotient (HQ greater than 0.1. The
groundwat er pathway is the only exposure nedia whose risk levels are at a
significant level. For this reason this discussion will focus on the
groundwat er pat hway.

The exposure point concentrations represent the upper 95% confidence limts
of the arithmetic neans. |If the upper 95% confidence limt exceeded the
maxi mum the maxi mum concentrati on was used for the exposure point
concentration. The exposure concentration information for the groundwater



pathway is presented in Tables 6-1, 6-2, and 6-3.
6.1.2 Exposure Assessment

The potential for current exposure to contanminated nmedia at the Site is
highly unlikely. Since water at the Site is supplied by the |ocal water
conpany there is no current exposure to groundwater. |In addition, it is
highly unlikely that a worker woul d receive any exposure to subsurface soil
or prolonged exposure to contani nated sedi nent and surface water. G ven the
presence of residential areas in the vicinity of the Site and the use of
groundwat er by some area residents, a future residential scenario was
eval uat ed.

The pat hways associated with groundwater at this Site included ingestion of
cont ami nat ed groundwater, inhalation of volatiles while showering and

cooki ng, dermal (skin) absorption while showering. Oher potential exposure
pat hways eval uated were the incidental ingestion and dermal contact with
surface water and sedi nent. Exposure pathways involving air as a nedium
were not considered due to the lack of evidence for surficial contam nation
and extensive grass and vegetative cover at the Site.

Popul ations that could potentially be exposed to Site contanm nants are child
and adult residents living on the Site, and children and adults |iving near
the Site who might visit or play on the Site. Based on these potentia
receptors, seven general future exposure pathways were selected for further
nunerical risk quantification:

I ngestion of groundwater
I nhal ation of volatiles while showering and cooki ng
Der mal absorption while showering

I nci dental ingestion of surface water[*] <Footnote>* Child (age 7-12
years) resident only</footnote>

Dermal contact with surface water[*] <Footnote>* Child (age 7-12
years) resident only</footnote>

I nci dental ingestion of sedinment[*] <Footnote>* Child (age 7-12
years) resident only</footnote>

Dermal contact with sedinment[*] <Footnote>* Child (age 7-12 years)
resi dent onl y</footnote>

In order to quantify the exposure associated with each pathway, various
standard assunptions were nmade for key variables in the exposure

cal cul ati ons. These variables include the contam nant |evel in the medi um
usually referred to as the exposure point concentration; and the amunt of
the contaminant taken into the body, or chronic daily intake, which nust be
cal cul ated using a nunmber of assunptions. The result of the exposure
assessnment is a set of tables showing a cal cul ated average daily intake

val ue for each contami nant or conpound, as well as a sumrmary value for each
exposure pat hway.



The exposure assunptions for the groundwater ingestion pathway are contai ned
in Table 6.2. Additionally, for the evaluation of exposure to volatiles
from showeri ng, cooking, dish washing and |aundering, the assunption was
made that this exposure is equivalent to the ingestion rate of two
liters/day. The assunptions for the surface water and sedi nent pat hways
were for a six (6) year exposure by a twenty seven (27) kg child. The
exposure frequency was assunmed to be fortyfive (45) days/year and 2.6
hours/day. The water and soil ingestion rates were fifty (50) nml/hour and
one hundred (100) ng/day, respectively.

6.1.3 Toxicity Assessnent of Contam nants

In this portion of the Baseline Risk Assessment, the toxic effects of
contami nants were investigated and eval uated by EPA. The critical variables
needed to calculate estimates of risk to human health and the environnent
were obtained fromthe EPA toxicol ogical database. Critical toxicity val ues
for the Site contaninants are presented in Tables 6-3 and 6-4.

Sl ope factors (SFs) have been devel oped by EPA's Carci nogeni c Assessnent
Group for estimating excess |lifetinme cancer risks associated with exposure
to potentially carcinogenic contam nants of concern. SFs, which are
expressed in units of (ng/kg-day)[-1], are nmultiplied by the estimated

i ntake of a potential carcinogen, in ng/kg-day, to provide the upper bound
estimate of the excess lifetime cancer risk associated with exposure at that
i ntake |l evel. The term "upper bound" reflects the conservative estimte of
the risks calculated fromthe SF. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. Slope factors
are derived fromthe results of human epi dem ol ogi cal studies or chronic
ani mal bi oassays to which ani mal -to-human extrapol ati on and uncertainty
factors have been applied (e.g., to account for the use of aninmal data to
predi ct effects on humans).

Ref erence doses (RfDs) have been devel oped by EPA for indicating the
potential for adverse health effects from exposure to contam nants of
concern exhi biting noncarcinogenic effects. RfDs, which are expressed in
units of ng/kg-day, are estimtes of lifetime daily exposure |evels for
humans, including sensitive individuals. Estimted intakes of contam nants
of concern from environnmental nedia (e.g., the amount of a contam nant of
concern ingested from contam nated drinking water) can be conpared to the
RfD. RfDs are derived from human epi dem ol ogi cal studies or animal studies
to which uncertainty factors have been applied (e.g., to account for the use
of animal data to predict effects on hunmans).

Carci nogeni c contam nants are classified according to EPA's wei ght of -
evi dence system This classification schenme is sumuarized bel ow.

Group A Known hunman carci nogen.

Group Bl: Probabl e human carci nogen, based on linmited human
epi deni ol ogi cal evidence.

Group B2: Probabl e human carci nogen, based on i nadequate human
epi deni ol ogi cal evidence but sufficient evidence of
carcinogenicity in aninals.



Group C. Possible human carcinogen, limted evidence of
carcinogenicity in aninmals.

Group D Not classifiable due to insufficient data.

Group E: Not a human carci nogen, based on adequate ani nal studies
and/ or human epi dem ol ogi cal evi dence.

6.1.4 Risk Characterization

The final step of the Baseline Ri sk Assessnent, generation of nunerica
estimates of risk, was acconplished by integrating the exposure and toxicity
informati on. Tables 6-4 and 6-5 present sumuaries of the tota

hazard quotient (non-carcinogenic risk) and total cancer risk associated
with the Site. Since the hazard indices associated with the young child are
hi gher than for the older child or adult, only the values for the young
child were summarized in this decision docunent.

For carcinogens, risks are estimated as the increnmental probability of an

i ndi vi dual devel opi ng cancer over a life-time as a result of exposure to the
carci nogen. Excess life-time cancer risk is calculated fromthe follow ng
equati on:

Risk = CDI x SF

Wher e:
Risk = a unit less probability (e.g., 2 x 10[-5]) of an individua
devel opi ng cancer

CDI = chronic daily intake averaged over 70 years (ng/kg-day; and
SF = slope-factor, expressed as (ng/kg-day)|[-1]

These risks are probabilities that are generally expressed in scientific
notation (e.g., 1 x 10[-6] or 1E[-6]). An excess lifetime cancer risk of 1
x 10[-6] indicated that, as a reasonable nmaxi mrum esti mate, an individual has
a one in 1,000,000 chance of devel oping cancer as a result of Site related
exposure over a 70 year lifetinme under the specific exposure conditions at
the Site. EPA generally uses the 1E-4 to 1E-6 risk range as an "acceptabl e
ri sk range" within which the Agency strives to manage risks as part of the
Super fund cl eanup. Once a decision has been nade to take an action, the
Agency has expressed a preference for cleanups achieving the nore protective
end of the range (i.e., 1E-6).

The potential for noncarcinogenic effects is evaluated by conparing an
exposure |l evel over a specified tinme period (e.g., life tine) with a
reference dose derived for a simlar exposure period. The rate of exposure
to toxicity is called a hazard quotient (HQ. By adding the H@ for al
contam nants of concern that affect the same target organ (e.g., liver)
within a mediumor across all nmedia to which a given popul ati on may
reasonably be exposed, the Hazard Index (H') can be generated. The HQ s
cal cul ated as foll ows:



Non- Cancer HQ = CDI/RfD
Wher e:

CD

Chronic Daily Intake

Rf D = Reference Dose; and

CDI and Rfd are expressed in the site units and represent the sane exposure
period (i.e., chronic, subchronic, or short-term. Lifetime carcinogenic
risk for a hypothetical future on-Site resident over a thirty (30) year
period is estimated to be 6.0 x 10[-2]. The risk is primarily due to
potential ingestion of groundwater and inhalation of VOCs while showering.

Ri sk val ues of this magnitude exceeded acceptabl e cl eanup goal s as descri bed
in the National O and Hazardous Substances Contingency Plan (NCP), 40
C.F.R Part 300.430(e)(2). Goundwater ingestion and inhalation of VOCs

pat hways accounted for the greatest risk associated with this Site.

Approxi mately 99% of the total carcinogenic risk is attributable to exposure
to 1, 1-Di chl or oet hene.

Future non-carcinogenic risk is estimted as H = 310 for future on-Site
children and HI = 100 for future on-Site adult residents. In both cases,
exposure through ingestion of groundwater and inhalation of VOCs while
showering are najor contributors to the risk. Exposure to 2-Butanone,

1, 1Di chl or oet hene, 1,1, 1-Trichl oroethane, and Trichl oroethene accounted for
the | argest percentage of this risk. The risk associated with exposure to
surface water and sedi nent are bel ow t he Agency's | evel of concern.

It should be noted that there is sonme degree of uncertainty associated with
the cal cul ated nunerical estimtes of human health risks generated in the
Basel i ne Ri sk Assessment. This is due to the considerabl e nunmber of
assunptions required to provide variables in the equations, and the specific
sel ections of each variable froma range of possibilities.

In the absence of enpirical or Site specific data, assunptions are devel oped
based on best estimates of exposure or dose-related relationships. The risk
estimates for this Site are based on a nunber of assunptions that

i ncorporate varying degrees of uncertainty resulting from many sources

i ncl udi ng:

Envi ronnental nonitoring and data eval uation;
Assunptions in the selection of exposure pathways and scenari 0s;

U Choice of nodels for exposure, and input paraneters to these
nodel s;

Choi ce of nmodels for evaluation of toxicological data in dose-response
quantifications, and;

Assunptions in the expression of noncarcinogenic and carci nogenic
risks.



6.2 Environnmental Risks

Because | and use on the surrounding properties is zoned for both residentia
and i ndustry usage, the ecol ogical comrunities surrounding the ParaChem
Sout hern Site have been altered fromtheir natural state. No state or
federal |y desi gnated endangered or threatened species are found at or near
the Site. For these reasons, the Baseline Ri sk Assessment deterni ned that
the potential for environmental risks was |ow.

The foll owi ng contam nants were selected for evaluation based on their
presence in surface water (lnorganics: alum num nmanganese, sodium zinc;
Organics: 1,1-Dichloroethene, 1,1,1-Trichloroethane, Tetrahydrofuran). Only
al umi num and zinc were present at concentrations that posed a potential risk
to aquatic life. Alumi numlevels my pose a risk to aquatic |ife, however,
the onSite levels do not differ fromthe background |evels. This would

i ndicate that the al umi num concentrati ons can not be attributed to sources
originating at the Site and are reflective of background concentrations
present in the surface water

Contami nants present in the sedinents that were selected for eval uation
consi sted of inorganics only (alum num manganese, zinc). For these
contanmi nants, only zinc could be eval uated based on available criteria.
Zinc levels were below the biological effect |evels established by the
Nat i onal Oceani ¢ and Atnospheric Adm nistration, therefore no risk to
benthic life is expected on this basis.

Two (2) macroinvertebrate evaluations were perfornmed on this unnanmed
tributary in June 1985 (Aquatic Analysts) and May 1991 (Shealy ESI). The
1985 report concluded that the Site had inpacted the mcroinvertebrate
comunity within the unnamed tributary. The 1991 report indicated that
conditions had inproved and the unnanmed tributary exhibited good water
quality.

The RI Sanpling results indicate that groundwater is discharging fromthe
aquifer into the on-Site unnamed tributary at low levels. These |levels are
not consi dered ecologically significant at this time. Should these |levels
i ncrease, which could occur by way of continued novenment of the groundwater
cont ami nant plunme, contami nation could pose an ecological threat to the
unnanmed tributary.

7.0 REMEDI AL ALTERNATI VES

The Feasibility Study (FS) considered a wi de variety of general response
actions and technol ogies for renediating soil and groundwater at the Site.
Tabl e 7-1 sunmari zes these response actions and technol ogi es, and provi des
the rationale for why each was retained or rejected for further
consideration in the devel opnent of renedial alternatives.

Based on the FS, Baseline Risk Assessnent, and Applicable or Rel evant and
Appropriate Requirenents (ARARs), the renedial action objectives (RACs)
listed bel ow were established for the Site. Alternatives were devel oped
with the goal of attaining these Renmedi al Action Cbjectives:

Prevent ingestion of groundwater containing any carci hogen



concentrations above Federal or State limts, or if there is no
established limt, above |levels which would allow a renmai ni ng excess
cancer risk of greater than 10[-6] to 10[-4].

Prevent ingestion of groundwater containing any noncarci nogen
concentrations above Federal or State limts, or if there is no
established limt, above levels which would allow anunaccept abl e
remai ni ng non-carcinogenic threat (H greater than 1.0).

Restore the groundwater systemto potential productive use, by cleanup
to the standards described above, and by preventing the mgration of
the pollutants beyond the existing linmts of the contam nant plune.

Prevent ingestion or direct contact with contamn nated sl udge having
greater than a 10[-6] to 10[-4] excess cancer risk, or exceeding the
al l omabl e health threat (H greater than 1.0) for noncarcinogens.

Prevent migration of contam nants fromthe sludge to groundwater,
whi ch would result in groundwater contami nation in excess of
Federal /State limts or health-based maxi num | evel s.

Moni t or contam nant concentrations in the unnaned tributary, and
mai ntain water quality in accordance with Federal and South Carolina
Ambi ent Water Quality Criteria for surface waters.

Characterization of the five anonmalies discovered during the soil gas
survey through additional sanpling.

7.1 Description of Renedial Alternatives

The technologies identified in Table 7-1 considered potentially applicable
for renediating the Site were further evaluated on the effectiveness and

i mpl ementability criteria. Table 7-2 |lists those which passed this fina
screening, and outlines the technol ogy conponents of each of the five (5)
remedi al alternatives proposed for renediation.

All alternatives except 1 (No Action) and 2 (Institutional Controls) include
sanpling to insure that all contam nated groundwater at concentrations that
exceeded the remedi ati on goals will not migrate beyond Site boundaries.
Additionally, all of the alternatives include six (6) Five (5) Year Reviews
to be conducted during the assuned thirty (30) year Operations & Miintenance
period. The cost of these reviews, $41,700, is included with the capita
costs but was cal cul ated using the sane five percent discount factor as O&M
costs.

Certain ARARs are applicable to each alternative. Alternatives 2
(Institutional Controls), 3 (Groundwater Treatnent) and 4 (Capping of Sludge
and Groundwater Treatnment) would not satisfy the requirenments of the South
Carol i na Hazardous Waste Managenent Regul ati ons (SCHWR), Reg. 61-79. 264,

whi ch require removal of contam nation "to the maxi mum extent possible."
Alternative 5 (Treatment of Sludge with G oundwater Treatnment woul d,
assum ng successful inplenmentation, conply with this ARAR. Alternatives 3
(Groundwat er Treatnent), 4 (Capping of Sludge and Groundwater Treatnent) and
5 (Sludge Treatnment and Groundwater Treatnent) involve materials handling



and potential generation of particulates, and/or VOC em ssions from
treatment, and thus, nmust conply with the South Carolina Anbient Air Quality
St andards (AAQS) which inplenent the South Carolina Pollution Control Act,
and the National Em ssion Standards for Hazardous Air Pollutants (NESHAP)
under the Clean Air Act. Alternative 5b (Sludge Treatnent through
Landfilling) includes landfill disposal of a potential hazardous waste and,
therefore, could be required to conply with RCRA | and di sposalrestrictions
(LDRs), (40 C.F.R Part 268, SCHWR 61-79.268) if the sludge and/or soils
are shown to be hazardous wastes subject to | and di sposal requirenments (40
C.F.R Part 261, SCHWR 61-79.261). Finally, U S. Departnent of
Transportation (DOT), EPA (40 C.F.R Part 262), and SCDHEC ( SCHWR 61-
79.262) regul ations governing the transportation of hazardous materials
woul d also apply to Alternative 5 if the sludge and/or soils prove to be
hazar dous waste.

The treatnment systemrelated to Alternative 5a (Thermal Destruction of

Sl udge) and 5c (Biol ogical Treatnent of Sludge) nmay produce a residua

sludge that nmay be subject to the identification (40 C.F. R Part 261, SCHWR
6179.261), transportation (40 CF.R Part 262, SCHWR 61-79.262),

mani festation (40 C.F. R Part 263, SCHWR 61-79.263), and |l and di sposa
restriction (40 C.F.R Part 268, SCHWR 61-79.268) requirenments of RCRA if
the resulting residual sludge is determned to be a RCRA hazardous waste.

Additionally there are ARARs which are applicable, or relevant and
appropriate, to each of the alternatives addressi ng groundwater. Site
groundwater is classified by South Carolina as Class GB (SC Water

Cl assifications and Standards, Regul ation 61-68), and by EPA as Class IIB
(CGuidelines for Gound Water Use and Cl assification, EPA G ound Water
Protection Strategy, US EPA 1986). Alternative 2 (Institutional Controls)
woul d not neet the rel evant and appropriate ARARS concerni ng groundwater as
a potable water source, the National Primary and Secondary Drinking Water
St andards, promulgated in 40 C.F. R Parts 141-143, and the State of South
Carolina Primary Drinking Water Regul ati ons, SC Reg. 61-58, because Site
groundwat er vi ol ates nunmerous MCLs specified in these regul ations. Also, ??
CERCLA preference for treatnment to reduce toxicity, nmobility, or volume ??
cont ami nants wherever possible would not be satisfied by this alternative.
The remaining alternatives 3 (Groundwater Treatnent), 4 (Capping of Sludge
with Groundwater Treatnment) and 5 (Disposal of Sludge with G oundwater
Treatment) woul d achi eve these standards. Alternatives 3 (G oundwater
Treatment), 4 (Capping of Sludge and Groundwater Treatnent) and 5 (Di sposa
of Sludge and G oundwater Treatnment) woul d be subject to the followi ng nmgjor
applicable ARARs: South Carolina Ambient Air Quality Standards (SC

Regul ation 62.5), National Em ssions Standards for Hazardous Air Pollutants
(NESHAPs, 40 C.F. R Part 61), Clean Water Act Discharge Limtations (40
C.F.R 403.5), and the Clean Water Act Pretreatnent Standards (40 C F.R
Parts 122, 125, 129, 133, and 136).

The "O&M cost" included for each alternative refers to the costs of
operating and maintaining the treatnment described in the alternative, for an
assunmed period of thirty 30 years. All of the Alternatives except
Alternative 1 (No Action) have anticipated O&M costs. Such costs would
include, primarily, periodic inspections of the Site. The O&M costs were
calcul ated using a five percent discount rate per year



7.2.1 Alternative 1: No Action

The No Action alternative is retained as the baseline case for conparison
with other alternatives. No renedial actions would be performed on the
medi a of concern at the Site. For the purpose of evaluating the "No Action"
alternative, it will be assuned that the existing groundwater extraction and
treatment systemis not operating. The entire Site, as defined during the
RI, would remain in its present condition. The only active conponent of
this alternative is | ong-term groundwater nonitoring. This programwould be
i mpl enmented to assess the effect of waste contam nants on the Site over a
thirty (30) year design life. Goundwater at the Site would be sanpled and
anal yzed sem annual ly for Site-specific contanm nants of concern. The

nmoni tori ng program woul d be reeval uated every five (5) years to assess the
appropri ateness of the sanpling program Twenty-five (25) of the existing
wells at the Site woul dbe used to nmonitor groundwater quality. Because
hazar dous contam nants would remain on-Site, a five year review would be
requi red under Section 121(c) of CERCLA, 42 U.S.C. 9621(c).

Capital Costs: $ 130, 000. 00
Annual O&M Cost s: $ 129, 000. 00
Total Present Worth Costs: $ 2,108, 000. 00
7.2.2 Alternative 2: Institutional Controls

The Institutional Controls alternative includes physical and | ega

conponents that bl ock exposure pathways to waste contam nants in sludge and
groundwat er. For the purpose of evaluating the "lInstitutional Controls"
Alternative, it will be assunmed that the operating groundwater extraction
and treatnent systemis not operating. These institutional neasures include
the foll ow ng:

long termnmonitoring as presented in Alternative 1
fencing of the concrete settling basin; and

deed restrictions to control future | and and groundwater use at the
Site.

Institutional controls for the affected sludge at the Site would be

i mpl emented by restricting access to affected Site areas with security
fencing and deed restrictions at the Site. Security fencing installed as
part of this alternative would consist of a six (6) foot high chain-link
fence with at | east one strand of barbed wire extending along the top. The
fenced area woul d be posted and gates kept |ocked. In addition to fencing,
| egal actions would be taken to attach deed restrictions that would contro
future access and land use in the event the Site property is transferred to
anot her owner.

Institutional controls for affected groundwater beneath and downgradi ent of
the Site would consist of periodic groundwater nonitoring as described in
Alternative 1 and nmeasures that would limt exposure to groundwater fromthe
Site. Access to Site groundwater would be restricted by deedrestrictions
that woul d preclude future residential use of the groundwater by the current
or subsequent |and owners. Long-termmonitoring at the Site would be



conducted as described in Alternative 1 (No Action).

Capital Costs: $ 152, 000. 00
Annual O&M Cost s: $ 129, 000. 00
Total Present Worth Costs: $ 2,130, 000. 00

7.2.3 Alternative 3: G oundwater Extraction & Treatnment

This alternative conmbines the options described in Alternative 2
(Institutional Controls, with operation of the existing (or nodified)
groundwat er extraction and treatnment program This alternative includes the
foll owi ng conponents:

long termnonitoring as presented in Alternative 1

institutional controls as presented in Alternative 2 for the known
contanmi nated portions of the aquifer

groundwat er fl ow contai nnent and extraction
groundwat er treatnent; and
di scharge effluent to POTW

Groundwater flow containnment would initially be acconplished by using the
currently operating fourteen (14) recovery wells (RWM4 through RM7) that
are currently operating at the Site. The systemw || operate for
approximately thirty (30) years. The wells extend in an arc fromsouth to
north approximately parallel to the eastern property line. During the
Remedi al Desi gn/ Renedi al Action phases of the project, the need for upgrades
to the existing system including the addition of bedrock extraction wells
will be evaluated. |In the interim recovery wells RM2 and RW3 will be
upgraded and added to the existing jet punp extraction system The existing
wel |l locations are shown in Plate 1-1. Currently, the wells (RW4 through RW
-17) extract approximtely 30 gallons per mnute (gpm.

The vol atil e organic contam nants of concern at the Site have been shown to
be effectively renpved from groundwater by air stripping. Those inorganic
has not addressed by the on-Site treatnent systemw || receive treatnent at
the POTW Para-Chem has an operating permt (Permit No. 101182) for

di scharge of treated water to the Western Carolina Regional Sewer Authority
(WCRSA). WCRSA requires nonthly nonitoring of discharge to eval uate
treatment system performance. Monthly sanpling is expected to continue under
this treatnent alternative in accordance with WCRSA pretreat nent

requi renents. Treatnment of groundwater by air stripping is currently
nmeeti ng WCRSA pernit requirenents.

After treatnment, groundwater extracted from beneath the Site is piped to the
Western Carolina Regional Sewer Authority (WCRSA) Durbin Creek plant. The
WCRSA currently requires that Para-Chem effluent be nonitored on a nonthly
basis for volatile organic conpounds and zinc. The treatnent program
proposed under this alternative would continue those anal yses, as prescribed
by WCRSA.



In addition to groundwater extraction and treatnment fromthe saprolite, a
m ni mum of two recovery wells will be installed within the shall ow bedrock
zone adj acent to bedrock borings B-1 and B-8. EPA nay require the
conversion of several of the bedrock borings to nmonitoring points. Each

i nterval containing detectable concentrations of VOCs will be nonitored.
The rationale for the dual (2) groundwater program of nonitoring and
extraction is based on two considerations: remediating the zones with the
hi ghest concentrations of contaminants; and, controlling the hydraulic
effects of drawdown. The need for additional wells will be determ ned based
on evaluation of the systems effectiveness and nonitoring results.

Capital Costs: $ 630, 000.00
Annual O&M Cost s: $ 281, 000. 00
Total Present Worth Costs: $ 4,944, 000. 00

7.2.4 Aternative 4: Capping of Sludge with G oundwater Treatnent

This alternative conbines Alternative 2 (Institutional Controls) and the
groundwat er treatnment program of Alternative 3 with installation of an

i npermeabl e cap over the concrete settling basin. Sludge disposal areas
will be investigated during the Renmedial Design. Sludge identified during
the investigation will be consolidated in the area of the concrete settling
basin prior to capping. The purpose of capping is to reduce contact by
receptor popul ations and the environnent with waste contam nants found at
the Site. This reduction would be acconplished by mnininmnzing vertica

m gration of waste contam nants, preventing erosion of affected Site

mat erials, and providing a barrier to direct contact. The cap would cover
t he sl udge containing organi c and i norgani ¢c conpounds at concentrations that
exceed the sludge renedial action targets. The concrete settling basin has
a surface area of approximtely 250 square feet. Figure 6-4 shows the plan
view of a conceptual |ayout for this alternative.

An inperneable cap would mninize contact between percol ating water and
wast e contam nants, thereby reducing the potential for migration of waste
contaminants to the groundwater. |In addition, a cap installed over the
affected materials would prevent erosion of waste contam nants by wi nd or
surface water runoff. Adjacent surface areas woul d be graded, as necessary,
to divert surface drainage around and away fromthe contained solids. A
cont ai nnent cover of this type would require periodic mintenance and

i nspecti on.

Capital Costs: $ 716, 000.00
Annual O&M Cost s: $ 302, 000. 00
Total Present Worth Costs: $ 5, 358, 000. 00

7.2.5 Alternative 5: Excavation of Sludge with G oundwater Treatnent

Alternative 5 consists of the groundwater treatnment program presented in
alternative 3 with renmoval of sludge with concentrations of contam nation
exceedi ng renedi ation goals. The known areas include the concretesettling
basin and | ocations near CS-06, HA-13, and HA-16. This alternative includes
two options for sludge renmoval: a) excavation; and, b) punping. This
alternative also includes three options for sludge treatnent/disposal: a)
offSite treatnment by thermal destruction; b) off-Site disposal of the sludge



in a secure landfill; and c) on-Site biological treatnent of the sludge in
the existing waste treatnment unit. Treatnent by thermal destruction using a
rotary kiln was selected on the basis of comercial availability and a

hi story of prior application to simlar wastes. Biological treatnent in the
on-Site activated sludge unit was selected on the basis of availability,
ease of inplenmentation, and a history of prior application to simlar

wast es.

For sludge that may be affecting groundwater quality, the first step in this
alternative woul d include renoval fromthe concrete settling basin and from
areas near HA-13, HA-16, and other areas that may be identified during
future investigations. Follow ng sludge renoval the in-ground concrete tank
wi |l be renpved and sanpled to eval uate proper disposal options.
Confirmatory testing will be conducted at the limts of the excavation. |If
adj acent soils exceed renediation target concentrations for protection of
groundwater, these soil will be renpved. Alternative 5a of this
alternative, affected soils, if present, would be excavated and treated by
thermal destruction. The solid wastes requiring treatnent are estimted to
consi st of approximtely 200 in-place cubic yards of affected sludge. The
recent of subsurface excavation would be deterni ned by collection and

anal ysis of confirmation sanples fromunderlying soil after the renoval of
the sludge and visibly-affected soil

Sl udge nay require dewatering prior to inplenmentation of thermal destruction

or | and disposal. However, even if the npisture content is high, the
relatively small volune of material mght elimnate the need for specia
handling prior to treatnment or disposal. High nmoisture content will be

required for inplenmentation of Alternative 5c (biological treatnent)
alternative. Each treatnent facility evaluated during renedial design wll
be fully operational and in conpliance with the applicable regul ations.

Di sposal of treatnent residuals would be in accordance with facility permt
requi renents.

Each of the treatnent process options could require preprocessing of the
solids to renopve debris and to reduce the particle size of the waste matri x.
At other Sites where |arger volunmes of heterogenous wastes are excavated for
treatment, a one-percent rejection rate is often used to obtain nore
accurate cost estimtes. However, since the quantity of material in and

adj acent to the concrete settling basin is conparatively small, the cost and
econonic analysis of this alternative assunes that the entire mass of sludge
will be treated.

Cl ean backfill would be placed in the excavated concrete settling basin.
The graded cover would be sown with shallowrooted grasses to reduce
erosion. The restored area would receive periodi c naintenance and

i nspecti on.

The sel ected waste transporter required for Alternatives 5a and 5b nust be
in conpliance with applicable federal and state environnental and public
health statutes applicable to the waste contam nants identified at the Site.
If necessary, RCRA manifests, as required under 40 C.F.R Parts 262 and 263,
woul d be conpleted for all wastes shipped off-Site. Vehicles transporting
fromthe Site would be licensed by the Departnment of Transportation (DOT)
and woul d di splay the proper DOT pl acard.



Option 5a: Incineration

Capital Costs: $ 1,792, 000. 00
Annual O&M Cost s: $ 281, 000. 00
Total Present Worth Costs: $ 6,106, 000. 00

Option 5b: Of-Site Land Di sposa

Capital Costs: $ 1,271, 000. 00
Annual O&M Cost s: $ 281, 000. 00
Total Present Worth Costs: $ 5, 585, 000. 00

Option 5¢c: On-Site Biological Treatnent

Capital Costs: $ 1,184, 000. 00
Annual O&M Cost s: $ 281, 000. 00
Total Present Worth Costs: $ 5, 498, 000. 00

8.0 SUMVARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

The five (5) alternatives were eval uated based upon the nine (9) criteria
set forth in 40 CF. R 300.430(e)(9) of the NCP. |In this section, brief
summari es of how the alternatives were judged agai nst these nine criteria
are presented. Also included is a description of the criteria. For ease of
reference, the five (5) alternatives considered are listed in Table 8-1

8.1 Threshold Criteria

Two (2) threshold criteria nmust be achieved by a renedial alternative before
it can be sel ected.

1. Overall protection of human health and the environnment addresses whet her

the alternative will adequately protect human health and the environnent
fromthe risks posed by the Site. Included in judgenent by this criterion
is an assessnment of how and whether the risks will be properly elimnated,

reduced, or controlled through treatnent, engineering controls, and/or
institutional controls.

Alternative 1 (No Action) would not achieve protection of human health and
the environment. Risks identified in the Baseline Ri sk Assessment woul d
continue to exist. Alternative 2 (Institutional Controls) would produce
limted protection by preventing human contact with contam nated groundwat er
and sludge/soil by restricting aquifer and property usage; however, the
potential threat to the on-Site stream from contam nated groundwat er

di scharge woul d remain. Alternative 3 (G oundwater Treatnment) woul d achieve
a noderate degree of protection. Further migration of the groundwater
contam nants woul d be prevented, and groundwater extracted at the | eading

pl ume edge woul d be treated prior to discharge to WCRSA

Alternative 4 (Capping of Sludge with G oundwater Treatnment) woul d provide
additional protection by reducing rainfall infiltration through the
cont am nat ed sl udge and/or soil, thereby reducing the anount of
contanmination | eaching to groundwater. Alternative 5 (Excavation of Sludge



and Groundwater Treatnent) woul d achi eve the hi ghest degree of protection
t hrough the renoval of sludge and soil which would elimnate the source of
contami nation to groundwater.

2. Conpliance with applicable or relevant and appropriate requirenents
(ARARs) addresses whether an alternative will neet all of the requirenents
of Federal and State environnental |aws and regul ations, as well as other

| aws, and/or justifies a waiver froman ARAR. The specific ARARs which will
govern the selected renedy are listed and described in Section 9.0, Selected
Renedy.

In evaluating conpliance with ARARs, contam nated sludge and soil wll be
analyzed to deternmine if they will be categorized as a hazardous waste as
defi ned under RCRA and the South Carolina Hazardous WAste Managenent
Regul ati ons (SCHWWR). Shoul d the contam nated sludge and soils fali
Toxicity Characteristic Leachate Procedure (TCLP), then 40 C.F.R Parts 261
262, 263, and the corresponding parts under the SCHWR, will apply. Al so,
if the contami nated sludge and soils fail TCLP, the |and disposa
restrictions in 40 CF. R Part 268 and SCHWR 61-79.268 will apply.
However, if Extraction Procedure (EP) toxicity tests are perforned and the
contam nated sludge and soils do not exceed EP toxicity limts, then the

| and di sposal restrictions cited above will not apply, even though the
contam nated soils fail TCLP.

The eval uation of the ability of the proposed alternatives to conply with
ARARs i ncluded a discussion of chem cal -specific and action-specific ARARs
presented in Section 7.1. There are no known | ocation-specific ARARs for
the Site. All the alternatives, with the exception of Alternatives 1 (No
Action) and 2 (Institutional Controls), will neet their respective ARARs at
the conpletion of the renedial activities. Each of these alternatives

i nvol ves a nore aggressive extraction schene which would recover and treat
groundwat er .

8.2 Primary Balancing Criteria

Five (5) criteria were used to weigh the strengths and weaknesses anong
alternatives, and to devel op the decision to select one of the alternatives
once the threshold criteria was mnet.

1. Long termeffectiveness and permanence refers to the ability of the
alternative to maintain reliable protection of human health and the
envi ronnent over tinme, once the renedi ati on goals have been net.

Alternatives 1 (No Action) and 2 (Institutional Controls) would not neet
this criterion. Alternatives 3 (G oundwater Treatnent), 4 (Capping of

Sl udge and Groundwater Treatnent) and 5 (Excavation of Sludge and
Groundwat er Treatnment) woul d achi eve and nmaintain a high degree of

ef fectiveness and permanence. |f inplenented successfully, Alternative 5
(excavation of Sludge and Groundwater Treatnent) would achi eve the highest
degree of effectiveness and permanence through renoval of sludge and soi
whi ch acts as a source of contanination to groundwater.

2. Reduction of toxicity, nmobility, or volume addresses the anticipated
performance of the treatnment technol ogies that an alternative may enpl oy.



The 1986 anendnent to CERCLA, the Superfund Anendnents and Reaut horization
Act (SARA), directs that, when possible, EPA should choose a treatnent
process that permanently reduces the level of toxicity of Site contam nants,
elimnates or reduces their migration away fromthe Site, and/or reduces
their volume on a Site.

Alternatives 1 (No Action) and 2 (Institutional Controls) would not neet
this criterion since no treatnment would occur. Alternatives 3 (G oundwater
Treatment) and 4 (Capping of Sludge and Groundwater Treatmnment) woul d achieve
varyi ng degrees of nobility, toxicity and volune reduction. Alternative 5
(Excavation of Sludge and Groundwat er Treatnent) would achi eve the greatest
degree of reduction of toxicity, mobility, and volune through excavation and
treatment of sludge and soil which is acting as a continui ng source of
contami nation to groundwater.

3. Short-termeffectiveness refers to the length of tine needed to achieve
protection, and the potential for adverse effects to human health or the
envi ronnent posed by inplenentation of the renedy, until the renmediation
goal s are achi eved.

O all the alternatives that achieve ARARs, Alternative 3 (G oundwater
Treatment) affords the greatest |evel of short-term protection because it
presents the | east disturbance to the Site. The remaining alternatives
could rel ease ampbunts of volatile em ssions during inplenmentation but should
be manageabl e t hrough standard construction practices.

4. Implenmentability considers the technical and administrative feasibility
of an alternative, including the availability of materials and services
necessary for inplenentation

| mpl ementation is not a concern for Alternative 1 (No Action), since no
actions would be inplenented. Alternative 2 (Institutional Controls) would
require the least effort to inplenment as it only requires institutiona
controls. The remaining alternatives, Alternatives 3 (G oundwater
Treatment), 4 (Capping of Sludge and Groundwater Treatnent) and 5
(Excavation of Sludge and Groundwater Treatnent), are inplenentabl e using
proven technol ogies. Alternative 5c (Biological Treatnent of Sludge) would
require a treatability study to determne the effectiveness of biologica
treatment of Site-specific contam nated sl udge.

5. Cost includes both the capital (investnment) costs to inplenent an
alternative, plus the |long-term O&M expendi tures applied over a projected
peri od of operation. The total present worth cost for each of the five (5)
alternatives is presented in Table 8-1

8.3 Mdifying Criteria

State acceptance and community acceptance are two (2) additional criteria
that are considered in selecting a renedy, once public comment has been
recei ved on the Proposed Pl an.

1. State acceptance: The State of South Carolina concurs with the
sel ection of Alternative 5c, the preferred alternative outlined in the
proposed plan. South Carolina's letter of concurrence is provided in



Appendi x A to this ROD

2. Comunity acceptance During the Proposed Plan public neeting, held on
June 29, 1993, EPA presented its preferred alternative, Alternative 5c, for
the renedi ation of the Site. The public conment period opened on June 22,
1993, and closed on July 21, 1993. No witten comrents were received
concerning the Para-Chem Southern Site. Comrents expressed at the public
neeting are addressed in the Responsiveness Summary attached as Appendi x B
to this ROD

9.0 THE SELECTED REMEDY

Based upon consideration of the requirenments of CERCLA, the NCP, the
detail ed analysis of alternatives and public and state comments, EPA has
sel ected a renmedy that addresses soil and groundwater contamination at this
Site. At the conpletion of this remedy, the risk remaining at this Site
will be within EPA's acceptable risk range of 1 x 10[-4] to 1 x 10[-6],
which is considered protective of human health and the environment. The
selected renedy for this Site is:

Alternative 5c: Excavation and Biol ogical Treatnent of Sludge conbined with
Groundwat er Extraction and Treat nment

Total Present Worth Costs: $5, 498, 000. 00

9.1 Source Control

Source control remediation will address the contanm nated sludge and/or soils
at the Site. Sludge excavation involves the renoval of affected nmaterials
froman identified area followed by treatnent or disposal. The purpose of

excavation is to physically renpove the source of waste contam nants to
prevent potential future mgration of wastes. This technology is viable and
effective in mnimzing future inpact to groundwater, assum ng that al

signi ficant sources of waste contaminants are |ocated and excavated. The
solid wastes requiring treatnment are estinmated to consi st of approxinately
200 i n-place cubic yards of affected sludge.

The maj or conponents of source control include the excavation of
cont ami nat ed sl udge and/or soil until the remaining materials achi eve the
concentrations established as performance standards as described in Section
9.3 of this ROD. Follow ng sludge renmoval the in-ground concrete tank will
be renmpved and sanpled to eval uate proper disposal options. Subsurface
soil s adj acent to sludge may al so be contam nated and therefore violate the
performance standards. The extent of subsurface soil excavation would be
deternined by collection and analysis of confirmation sanples from
underlying soil after the renmoval of the sludge and visibly-affected soil
The subsurface soil shall be excavated until the remaining soil achieves the
performance standards or the water table is encountered.

Cl ean backfill would be placed in the excavated concrete settling basin.
The graded cover would be sown with shallowrooted grasses to reduce
erosion. The restored area would receive periodic naintenance and

i nspecti on.



The excavated sludge will be treated through the use of the operational on-
Site waste treatnment unit. This unit will be used to biologically degrade

the organic chemicals present in the sludge. The unit will be required to

continue to neet the requirenents of all applicable federal, state, or |oca
permit conditions. The systemtypically consists of the follow ng units:

Equal i zati on tank
Activated Sludge unit
Settling unit
POTW di sposal

This treatnent process could require preprocessing of the solids to renpve
debris and to reduce the particle size of the waste matrix. Additionally a
hi gh noi sture content will be required for inplenmentation of this
alternative. Sludge would be added incrementally to the existing process
waste stream fol |l owi ng any necessary pretreatnent process.

The operating waste treatnment systemis currently treating volatile organic
conmpounds present in the process waste stream The conpound 1,1, 1TCA is the
only contam nant of concern not present in the current waste stream
Specific system details for biological destruction of all contam nants of
concern within the available treatnment unit would be devel oped as a part of
the renedi al design phase of the project.

Adj acent contaminated soil will be transported to a regulated facility.
This decision is based on the small volunme of contami nated soil expected at
this Site. Any portions of the contami nated sludge and related nmaterial that
is unsuitable for biological treatnent will also be sent to a regul ated
facility and disposed of in conmpliance with all ARARs. |[|f necessary,
excavated wastes would be treated on-Site using stabilization technol ogies
in order to neet the appropriate |and disposal treatnment requirenents.
Excavated material would then be transported by a |licensed hazardous-waste
transporter to an of fSite hazardous waste disposal facility permtted to

di spose of RCRA hazardous wastes. Each treatnment facility eval uated during
remedi al design will be fully operational and in conpliance with the
applicable regul ati ons. Disposal of treatnent residuals would be in
accordance with facility pernmit requirenents.

The sel ected waste transporter nust be in conpliance with applicable federa
and state ARARs identified for the waste contam nants identified at the
Site. If necessary, RCRA nmanifests, as required under 40 C.F.R Parts 262
and 263, would be conpleted for all wastes shipped off-Site. Vehicles
transporting fromthe Site would be licensed by the Departnent of
Transportation (DOT) and woul d di splay the proper DOT placard.

9.1.1 Sludge/ Soil Performance Standards

Protective | evels of subsurface sludge and soil contam nants were based on
the results of a |eaching nmodel using Site-specific information conducted in
the FS. Three sl udge sanpl es exhibited concentrations in excess of the

| evel s for 1,1-Dichloroethene, Tetrachl oroethene, Tol uene, and



1,1, 1Trichl oroet hane. Sonme of the Rl subsurface soil sanples did not exceed
t hese standards; however, performance standards were established as a
contingency to allow the renmedial action to proceed in the event subsurface
cont ami nant concentrations exceedi ng these standards are encountered. There
are no established federal or state standards for acceptable |evels of
contaminants in subsurface sludges and soils.

The level s presented in the followi ng section will be established as
performance standards for this Site. The initial performance standards as
presented in the FS and proposed plan included cal culation errors. These
corrections have been made and are incorporated into Table 9-1 and do not
create a different |evel of performance.

The standards outlined in this section conprise the performance standards
defini ng successful inplenmentation of this portion of the renedy. The
Performance Standards for this component of the sel ected renedy include the
foll owi ng excavation and treatnent standards:

9.1.2 Excavation and Treatnent Standards

The performance standards presented in Table 9-1 shall control the
excavation procedures for this Site. Additionally, all on-Site excavation
work shall conmply with 29 C.F. R 1910.120, the OSHA health and safety
requi renents applicable to renmedial activities. Additional waste
characterization of the contam nated sludge and soil will be perforned
during the renmedi al design to determ ne any necessary treatnent standards.
The treatnment and di sposal shall conply with applicable or relevant and
appropriate requirements (ARARs), including RCRA, TSCA, and the SCHWR.

9.1.3 Applicable or Relevant and Appropriate Requirenents (ARARs)

ARARs originate from applicable requirements, intended to definitely and
specifically apply to a renmedi al action; or relevant and appropriate

requi renents, which, while not intended to apply to the specific situation
in question, EPA judges to be applicable to a renedial action. |In addition
when establishing criteria for ensuring the proper inplenentation of a
remedi al action, EPA and the State have agreed to consider a nunber of
procedures that are not |egally binding.

Applicabl e Requirenments. Soil renediation shall conply with all applicable
portions of the follow ng Federal and State of South Carolina regul ations:

49 C.F.R Parts 107, 171-179, pronul gated under the authority of the

Hazar dous Materials Transportation Act. Regulates the |abelling, packaging,
pl acardi ng, and transport of hazardous materials off-Site. 40 C.F.R Parts
261, 262 (Subparts A-D), 263, 264, and 268, pronul gated under the authority
of the Resource Conservation and Recovery Act. These regul ati ons govern the
identification, transportation, manifestation, and | and di sposal restriction
requi renents of hazardous wastes in addition to closure and groundwater
monitoring requirenments. |f the contam nated soils fail TCLP, the nateria
wi |l be handl ed and di sposed of as hazardous waste. To determine if the

mat erials which fail TCLP are subject to |land disposal restrictions in 40
C.F.R Part 268, EP toxicity test will be perfornmed as appropriate. Should
the materials fail the EP Toxicity test, the material will be subject to the



referenced | and di sposal restrictions. However, if EP toxicity tests are
performed and the contaninated soils do not exceed EP toxicity limts, then
the |l and disposal restrictions in 40 CF. R Part 268 will not apply, even

t hough the contaninated soils fail TCLP. |In the event that the Site soils
requiring renmediation do not test hazardous (i.e., do not fail TCLP), the
regul ations listed here will be considered relevant and appropriate rather

t han appl i cabl e.

SCHWWMR 61-79. 124, .261, .262, .263 and .268, South Carolina Hazardous Waste
Management Regul ations, promul gated pursuant to the Hazardous Waste
managenment Act, SC Code of Laws, 1976, as anended. Establishes criteria for
i dentifying and handling hazardous wastes, as well as |and di sposa
restrictions. These regulations will also becone rel evant and appropriate
in the event that the soils requiring renediation do not prove to be

hazar dous, as described in the above paragraph.

Rel evant and Appropriate Requirenents. The follow ng regulations are

"rel evant and appropriate" to sludge and/or soil renedial actions at the
Site. Applicability of these air quality control regulations is due to the
potential for release of harnful particulates (nmetals) or VOCs during soi
excavation and handling activities. 40 C.F.R Parts 60 and 61, promnul gated
under the authority of the Clean Air Act. Included are the Nationa

Em ssi ons Standards for Hazardous Air Pollutants (NESHAPs). Anbient air
qual ity standards and standards for em ssions to the atnosphere fall under
t hese regul ati ons.

SC Reg. 61-62, South Carolina Air Pollution Control Regulations and

St andards, promul gated pursuant to the S.C. Pollution Control Act, SC Code
of Laws, 1976, as anmended. Establishes linmits for em ssions of hazardous
air pollutants and particulate matter, and establishes acceptabl e anmbi ent
air quality standards within South Carolina.

9.2 G oundwater Renediation
Groundwater renedi ation will address the contani nated groundwater at the
site. Goundwater remediation will include the extraction of contam nated
groundwater, treatnent, and di scharge to WCRSA
The maj or conponents of groundwater renediation to be inplenmented include
the operation of the existing (or nodified) groundwater extraction and
treatment program The existing operation consists of the extraction and
treatment by airstripping of contami nated groundwater at the Site. This
will include the foll owi ng conponents:

long termnmonitoring as presented in Alternative 1

institutional controls as presented in Alternative 2,

groundwat er fl ow contai nnent and extraction

groundwat er treatnent, and

di scharge of treated water to WCRSA in accordance with all applicable
regul ati ons and ot her Performance Standards.



The extraction, treatnment, and di scharge of contani nated groundwater woul d
initially be acconplished by using the fourteen (14) recovery wells (RW4
through RW17) that are currently operating at the Site. The systemwil]|
operate for approximately thirty (30) years. The wells extend in an arc
fromsouth to north approximtely parallel to the eastern property line.
During the Renedi al Design/ Remedi al Action phases of the project, the need
for upgrades to the existing system including the addition of bedrock

extraction wells will be evaluated. In the interim recovery wells RW2 and
RW3 will be upgraded and added to the existing jet punp extraction system
The well locations are shown in Figure 6-3. Currently, the wells fromW4

through RW 17) extract approximately thirty (30) gallons per mnute (gpm.
During the Renedi al Design phase, the air em ssions fromthe stripper
exhaust will be estimted and the inpact to human health and the environnent
will be assessed. The use of a control technology (e.g. carbon adsorption)
may be necessary if warranted by the assessnent.

Par a- Chem has an operating permt (10 1182) for discharge of treated water
to the Western Carolina Regional Sewer Authority (WCRSA). WCRSA requires
nmont hly nmonitoring of discharge to evaluate treatnment system perfornmance
The authority currently requires that Para-Chem effluent be nonitored on a
nmont hly basis for volatile organic conpounds and zinc. The treatnent
program proposed under this alternative would continue those anal yses, as
prescri bed by WCRSA, in addition to any other nonitoring which nay be
requi red by WCRSA.

In addition to groundwater extraction and treatment fromthe saprolite, two
(2) recovery wells will be installed within the shall ow bedrock zone

adj acent to bedrock borings B-1 and B-8. EPA nmay require the conversion of
several of the bedrock borings to nmonitoring points. Each interva
cont ai ni ng detectabl e concentrations of VOCs will be nonitored.

9.2.1 G oundwater Perfornmance Standards

In the FS, groundwater concentrations protective of human health and the
envi ronnent were cal cul ated based on the Site-specific risk calculations
fromthe Baseline Ri sk Assessnent. Sonme of the renediation goals
areestablished in cases where there is no MCL for a particular contam nant.
Speci fic contam nants for which health-based goals were established were
acetone, 2butanone, chloroform and 1, 1-dichloroethane. The remediation
goal for 1,1,2-trichloroethane are based on the MCLG for this contamn nant.

Al um num manganese, and zinc renedi ati on goals were based on secondary MCLs
for these contam nants.

The groundwat er renedi ation goals in Table 9-2 bel ow shall be the
performance standards for groundwater treatnment. Groundwater shall be
treated until the follow ng maxi mum concentration | evels are attained.

As part of the renedial design, sufficient additional groundwater and
surface water data shall be collected to achieve the follow ng objectives:

A. Verify the presence or absence of contami nation beyond the existing
series of recovery wells. This will include identifying areas of
cont ami nat ed groundwater that the existing systemw |l not adequately



remedi ate. Capture zone nmodeling will be performed using several different
scenari os.

B. Confirmthe contributing source of contanmination in the surface water
within the on-Site tributary of Big Durbin Creek

Attai nnent of these objectives nust be acconplished during the first portion
of renedial design, so that design of the extraction and treatnment system
has, as is basis, an accurate conceptual nodel of Site conditions.

Confirmation of the extent of contami nation will also require collection of
further information and data for characterizing the specific hydrogeol ogy of
the Site, and will include nodelling as appropriate.

9.2.3 Applicable or Relevant and Appropriate Requirenents (ARARs)

ARARs originate from applicable requirenments, intended to definitely and
specifically apply to a renmedi al action; or relevant and appropriate

requi renents, which, while not intended to apply to the specific situation
in question, EPA judges to be applicable to a renedial action. |In addition
when establishing criteria for ensuring the proper inplenentation of a
remedi al action, EPA and the State have agreed to consider a nunber of
procedures that are not |egally binding.

Groundwat er renedi ation shall conply with all applicable portions of the
following federal and State of South Carolina regul ations:

40 C.F. R Parts 60 and 61, promul gated under the authority of the Clean Air
Act. Included are the National Enissions Standards for Hazardous Air
Pol l utants (NESHAPs). Standards for enissions to the atnosphere fall under
these regul ations. Applicable to the air stripping unit to be used for
groundwat er treatnent.

SC Reg. 61-58, South Carolina Primary Drinking Water Regul ati ons,

promul gated pursuant to the Safe Drinking Water Act, SC Code of Laws, 1976,
as anmended. These regulations are sinmlar to the federal regul ations

descri bed above, and are relevant and appropriate as renediation criteria
for the same reasons set forth above.

SC Reg. 61-62, South Carolina Air Pollution Control Regulations and

St andards, promul gated pursuant to the Pollution Control Act, SC Code of
Laws, 1976, as amended. Establishes Ilinits for em ssions of hazardous air
pollutants and particulate matter, and establishes acceptable anbient air
qual ity standards within South Carolina. This regulation is applicable in
the sane manner as the federal regulation cited above.

40 C.F. R Part 122, 125, 129, 133 and 136, CWA Discharge Linmitations (CWA
301), pronul gated under the authority of the Clean Water Act. Applicable to
any point discharges of wastewaters to waters of the United States.
Applicable to discharge of treated waters.

40 C.F. R 403.5, CWA Pretreatnent Standards (CWA 307), pronul gated under the
authority of the Clean Water Act. Regul ates discharges of water to POTWs.

SC Reg. 61-68, South Carolina Water Cl assifications and Standards,



promul gated pursuant to the Pollution Control Act, SC Code of Laws, 1976, as
anended. These regul ati ons establish classifications for water use, and set
nunerical standards for protecting state waters.

SC Reg. 61-71, South Carolina WelIl Standards and Regul ati ons, promul gated
under to the Safe Drinking Water Act, SC Code of Laws, 1976, as anended.
St andards for well construction, location and abandonnment are established
for renedial work at environnmental or hazardous waste Sites.

40 C.F. R Part 131, Anbient Water Quality Criteria (CWA 304), promrul gated
under the authority of the Clean Water Act. Sets nunerical criteria for
anbi ent water quality based on toxicity to aquatic organi sms and human
heal t h.

40 C.F. R Parts 141-143, National Prinmary and Secondary Drinking Water

St andards, promul gated under the authority of the Clean Water Act. These
regul ati ons establish acceptabl e maxi mum | evel s of nunmerous substances in
public drinking water supplies, whether publicly owned or from other sources
such as groundwater. Maxi mum Contam nant Levels (MCLs) and Maxi num
Cont ami nant Level Goals (MCLGs) are specifically identified in the NCP as
remedi al action objectives for groundwaters that are current or potentia
sources of drinking water supply (NCP 40 C.F. R 300.430(a)(1)(ii) (F).
Therefore, MCLs and MCLGs are rel evant and appropriate as criteria for
groundwater remediation at this Site.

Various to be considered (TBC) materials were utilized in the Baseline Risk
Assessnent and in the Feasibility Study. Because cleanup standards were
establ i shed based on these docunents, they are considered TBC. In the
Basel i ne Ri sk Assessnment, TBC material included information
concerningtoxicity of, and exposure to, Site contaminants. TBC materia

i ncluded the Integrated Risk Information System (IRI'S), Health Effects
Assessnent Sumrary Tabl e (HEAST), and other EPA gui dance as specific in the
Basel ine Ri sk Assessnment. Other TBC material include the foll ow ng.

Revi sed Procedures for Planning and I nplenmenting OFf-Site Response Actions,
OSVER Directive 9834.11, Novenber 1987. This directive, often referred to
as "the off-Site policy," requires EPA personnel to take certain nmeasures
bef ore CERCLA wastes are sent to any facility for treatnent, storage, or

di sposal. EPA personnel nust verify that the facility to be used is
operating in conpliance with 3004 and 3005 of RCRA, as well as all other
federal and state regul ations and requirenents. Also, the pernmt under
which the facility operates nust be checked to ensure that it authorizes (1)
the acceptance of the type of wastes to be sent, and (2) the type of
treatment to be perfornmed on the wastes.

40 C.F. R Part 50, pronul gated under the authority of the Clean Air Act.
This regulation includes the National Anbient Air Quality Standards (NAAQS),
and establishes a national baseline of ambient air quality levels. The
state regul ation which inplements this regulation, South Carolina Reg. 62-
61, is applicable to the source control portion of the renedy.

Gui delines for G ound Water Use and Cl assification, EPA G ound Wter
Protection Strategy, U S. EPA, 1986. This docunent outlines EPA' s policy of
considering a Site's groundwater classification in evaluating possible



remedi al response actions. As described under Section 1.4, the groundwater
at the Site is classified by EPA as Class |IB and by South Carolina as Cl ass
GB groundwater, indicating its potential as a source of drinking water.

Nat i onal Oceani ¢ and Atnospheric Administration (NOAA) ER-L/ER-M Val ues.
These gui delines were devel oped as screening criteria for sedi nent
contamination in surface water bodies, and are based on toxicity to aquatic
life.

40 C.F. R Part 50, National Anmbient Air Quality Standards (NAAQS),

promul gated under the authority of the Clean Air Act. This regulation

i ncludes the National Anbient Air Quality Standards (NAAQS), and establishes
a national baseline of anbient air quality levels. The state regulation

whi ch inplenments this regulation, South Carolina Reg. 62-61, is applicable
to the groundwater portion of the remnedy.

Clean Air Act, 501 and 502, 1990 CAA Anendments, 42 U.S.C. 7661 and 7661(a).
The amendnments will require that all "major sources" and certain other
sources regul ated under the CAA obtain operating permts. Although CERCLA
121(e) exenpts this remedy fromrequiring such a permt, air stripping at
this Site may have to conply with any substantive standards associated with
such permts. Regul ati ons have been proposed, but not promul gated, for the
operating pernmit program

Renmedi al design often includes the discovery and use of unforeseeable, but
necessary, requirenments, which result fromthe planning and i nvestigation

i nherent in the design process itself. Therefore, during design of the
source control or groundwater conponent of the sel ected renedy, EPA may,
through a formal ROD nodification process such as an Expl anati on of
Significant Differences or a ROD Anendnent, elect to designate further ARARs
whi ch are applicable, or relevant and appropriate, to this renmedy.

Di scharge of treated groundwater to the POTWshall conply with al
appl i cabl e WCRSA i ndustrial pretreatnment standards, as well as any other
ef fl uent standards or linits established by EPA

9.4 Conpliance Testing

The selected renmedy will include groundwater extraction for an estimated
period, during which the system's perfornmance will be carefully nonitored on
a regul ar basis and adjusted as warranted by the perfornmance data coll ected

during operation. Modification may include any or all of the foll ow ng:

at individual wells where cleanup goal s have been attained, punping
may be di sconti nued,;

alternating punping at wells to elimnate stagnation points;

pul se punmping to allow aquifer equilibration and encourage adsorbed
contami nants to partition into groundwater; and

installation of additional extraction wells to facilitate or
accel erate cl eanup of the contam nant plune.



To insure that cleanup goals continue to be maintained, the aquifer will be
nmonitored at those wells where punpi ng has ceased on a regul ar periodic
basis, follow ng discontinuation of groundwater extraction. The intervals
bet ween groundwat er sanpling/analysis events will be established in the
Renedi al Action Work Pl an.

The decision to invoke any or all of these neasures may be made during a
periodic review of the remedial action (Five Year Review), which will occur
at five year intervals in accordance with CERCLA Section 121(c), 42 U S.C
9621(c).

9.5 Monitor Site G oundwater and Surface Water
Beginning with initiation of the renmedial design, groundwater and surface

wat er sanples shall be collected and anal yzed on a regular quarterly
schedul e. Anal ytical paranmeters for groundwater and surface water sanples

will include the known Site contam nants of concern. The specific wells to
be sanpl ed and net hodol ogy for sanple collection will be determ ned during
design. Surface water sanples will be collected, as a minimum fromthe

unnanmed tributary at one upstream | ocation and one downstream | ocation as
necessary to nonitor the contam nation. The analytical data generated from
the quarterly sanpling events will be used to track the concentrations and
nmovenment of groundwater contaminants until a long-term Site nonitoring plan
is inmplemented in the renmedial action phase.

10.0 STATUTORY DETERM NATI ONS

The selected renmedy for this Site neets the statutory requirenents set forth
at Section 121(b) (1) of CERCLA, 42 U S.C 9621(b)(1). This section states
that the remedy nust protect human health and the environnment; neet ARARs
(unl ess waived); be cost-effective; use permanent solutions, and alternative
treatment technol ogies or resource recovery technol ogies to the nmaxi num
extent practicable; and finally, wherever feasible, enploy treatnent to
reduce the toxicity, nobility or volume of the contami nants. The follow ng
section discusses how the remedy fulfills these requirenents.

Protection of human health and the environnent: The selected remedy will
renmove the human health risks fromcontact with contam nated Site sludge and
soils. The groundwater renediation systemwi |l extract and treat
cont am nat ed groundwater, thereby reducing and eventually renoving the
future risks to human health which could result fromingestion of or contact
wi th groundwat er.

Conpliance with ARARs: The selected remedy will neet ARARs, which are
listed in Section 9.1.2 of this ROD.

Cost effectiveness: Anpbng the alternatives that are protective of human
health and the environment and conply with ARARs, the selected alternative
is the npst cost-effective choice because it uses a treatnent technology to
address the sludge which is acting as a source of contanination for the
groundwater. This approach will reduce the volunme of groundwater that will
need to be treated. The selected alternative is the nost cost-effective
choi ce because it uses a well proven wi dely-used treatnment nethod for which
costs can be reliably predicted (air stripping), and because the use of the



POTW opti onis the nost cost-effective neans to di spose of the treated
groundwat er .

Utilization of permanent solutions, and alternative treatnent technol ogies
or resource recovery technol ogies to the maxi num extent practicable: The
sel ected renedy represents the maxi num extent to which pernmanent sol utions
and treatnent can practicably be used for this action. The selected renedy
conponents are consi dered permanent sol utions.

Anmong the alternatives that are protective of human health and the
environnent and conply with all ARARs, EPA and the State of South Carolina
have determined that the sel ected renedy achi eves the best bal ance of trade-
offs in terns of long-termeffectiveness and permanence, reduction of
toxicity/mobility/volume, short-termeffectiveness, inplenmentability, and
cost. The selected action is nore readily inplenmentable than the other
alternatives considered, and utilizes the nobst cost-effective option for

di sposal of sludge, soil, and treated groundwater. The sel ected sludge and
soil remedial action is the nost practical and easily inplenmented
alternative, given the relatively small volume of sludge requiring
remedi ati on (approximately 200 cubic yards).

Preference for treatnment as a principal renedy element: The proposed
alternative will fulfill the preference for treatnent as a principal elenent
through the extraction and treatnment of contam nated groundwater in addition
to the excavation and biol ogi cal treatnment of sludge.O



